ABSTRACT
INTRODUCTION
Technology lies at the centre of the climate change debate and plays a pivotal role in addressing the global challenge of sustainable development in today's economy. The transfer and timely diffusion of green technologies required for adaptation and mitigation constitute one of the major challenges faced by the international community.
1 Recent reports demonstrate that trade, when accompanied by appropriate regulation, can facilitate the transition to a green economy by fostering the exchange of green goods and services including technologies and by increasing resource efficiency and generating economic opportunities and employment. 2 The modern economy encourages new business models that reduce environmental impacts and improve resource efficiency.
3
Green technology 4 innovation and its transfer are a key component of the fight against climate change and adaptation to and mitigation of its harmful effects. 5 Since the United Nations
Framework Convention on Climate Change (UNFCCC) Bali meeting in 2007, the role of the patent system has been the subject of increased attention in climate change discussions on technology transfer. In particular, how the patent system can foster green innovation and promote dissemination of clean technologies on both national and international stage. The patent system is essentially based on preserving the balance between the public welfare and private incentives. Public welfare is realized when knowledge is disseminated and widely used by members of society. Private incentives are conferred on inventors and creators by allowing them to exploit their works economically. However, the patent system performance indicated that the Green Technologies also called environmentally sound technologies are innovation that protect the environment, are less polluting, use all resources in a more sustainable manner, recycle more of their wastes and products, and handle residual waste in a more acceptable manner than the technologies for which they were substitutes (Chapter 34 of the United Nations Agenda 21: a voluntarily action plan of the United Nations with regard to sustainable development adopted in Rio, 1992) . 5 Mitigation is about slowing down global warming by reducing the level of greenhouse gases in the atmosphere. Among the many mitigation technologies already on the market are renewable energy sources, such as biofuels, biomass, wind, solar and hydro power; low carbon building materials; and emerging technologies which aim to capture carbon out of the atmosphere and lock it away. Adaptation involves dealing with the existing or anticipated effects of climate change, particularly in the developing, least developed and small island countries, which are most severely affected. In addition to "soft" technologies, such as crop rotation, hard technologies for adaptation include improved irrigation techniques to cope with drought, and new plant varieties which are resistant to drought or to salt water. Pfizer Viagra patent filed in 1994 for invalidity. 8 The Canadian Supreme Court found that the specification did not correctly and fully describe the invention and its use as contemplated by the inventors. A skilled person would not be able to produce the invention using only the instructions contained in the description. The court considered that Pfizer knew that Sildenafil was the main compound which helped patients with erectile dysfunction and chose not to release it while filling for the patent.
Moreover, according to the United Nations Secretariat and many developing countries, there are significant barriers to green technology innovation and its transfer, and chief among them is intellectual property rights. 9 The transfer of green technology is not available in reasonable prices for developing countries due to the patent laws that either limit the entry of knowledge to the public domain or limit its usage. 10 Such rights create an exclusive exploitation right for the holder of the invention within a specified territory and for a specific period of time, which occasionally creates a monopolistic situation characterized by high prices and a restriction of the dissemination of knowledge for the use of affordable green technology innovation. 
PATENT LAW AND ACCESS TO CLIMATE CHANGE TECHNOLOGY
Under the global system of intellectual property rights, the TRIPs agreement incorporates a number of flexibilities allowing countries to preserve their public policy objectives. Such flexibilities include the non-voluntary license to exploit the patented product or process without consent of the patent owner for certain public interest reasons. These arbitrary regulatory obtain a green patent will foster the innovation cycle and speed the commercialization of green technologies which should lead to encouraging investment in that field. On the other hand, the society in general will benefit from publishing the patent information more quickly. 
THE EMERGENCE OF COLLABORATIVE MODELS FOR GREEN TECHNOLOGY INNOVATION AND THEIR RATIONALE
According to OECD guidelines, the environment for innovation has totally changed in the past few years. Competition is increasing globally; knowledge has become more multidisciplinary and more diverse making innovation riskier and more expensive. their innovation covered by an intellectual property right and allow others to use these protected work. However, any improvement based on the pledged invention should be provided back to the rest of the members with the same condition applied to access the pool. Nevertheless, the patent pledge is not a pure licensing agreement. Members do not have the right to negotiate the licensing condition of the new innovation as it is already stated at the accession provisions.
Green patent pledges are relatively new mechanisms of sharing knowledge to support social welfare goals by promoting environmentally-friendly technology. Unlike other types of industries, interoperability, platform leadership, market development or voluntary restraint do not play a main role in the firms decision to join a network. Some of these elements may exist but not as the main incentive for firms to pledge their patents.
While several green technology sharing projects exists, three models are the most significant by virtue of their participants and the value of patents shared. The first is the "Eco-Patent
Commons", a green technology patent-sharing of donated patents, the second is the "GreenXchange", a web-based marketplace that facilitates negotiating and licensing agreements between patent holders and potential licensees, and the third is Canada's Oil Sands Innovation
Alliance (COSIA) model, a semi-open mechanism of sharing green knowledge. The key strength of the EPC is the diversity of patents pledged across different industries which facilitate the transfer of knowledge among green technology innovators. Nonetheless, several acting in concert with that party) asserts an unpledged patent, with a primary IPC class on the Classification List, against that Patent Pledger's infringing machines, manufactures, processes, or compositions of matter (including products, services, and components thereof) where such infringing items alone (or when included in a product or service) reduce/eliminate natural consumption, reduce/eliminate waste generation or pollution, or otherwise provide environmental benefit, or (b) The party is not a Member of the Commons and asserts any patent infringement claim against that Patent Pledger or our infringing machines, manufactures, processes, or compositions of matter (including products, services, and components thereof). In the non-assert, the "party" and the "Pledger" includes their respective affiliates. See Eco-Patent Commons Ground Rules, online: EPC < http://ecopatentcommons.org/about/rules>. Hall and Helmers in their interesting study "can patent commons help" argue that these donated patents can be used as informational tools to drive green innovation towards the interest of pledging firms. Literature on patent pledges in the context of software showed that pledging nonessential patents would enable firms to mold the wider approvability regime that governs their activity. 40 In fact, the climate change technology industry is relatively new despite the ICT's sector. Firms are still looking for the appropriate format of sharing their essential green patents with other partners.
ECO-PATENT COMMONS

GREENXCHANGE
The GreenXchange (GX) initiative is a web-based marketplace where companies can collaborate and share their intellectual property rights which can lead to new sustainability business models and innovation. 41 The GX was born in conversation leading up to the World Economic Forum in . 42 The six member organizations are IDEO, Mountain Equipment Co-op, nGenera, Outdoor Industry Association, salesforce.com and 2degrees. 43 Open innovation concept asserts that a company or organization should make greater use of external ideas in its business and allow its own ideas to go out beyond its own boundaries to others to use in their businesses. It is the use of purposive inflows and outflows of knowledge to accelerate internal innovation, and expand the markets for external use of innovation. Companies can commercialize internal ideas through channels outside of their current businesses in order to generate value for the organization. In addition, ideas can also originate outside the firm's own labs and be brought inside for commercialization. The open innovation model is typically described in contrast to traditional closed innovation model, in which companies tended to innovate internally relying primarily on their own R&D departments to develop new products and process. See Henry Chesbrough (2003), "Open Innovation:
The New Imperative for Creating and Profiting from Technology", Harvard Business School Press.
The mechanism adopted for sharing intellectual property rights is the "GX semi-structured public license" that retains some degree of control over the green patent technologies. It reserves some rights to the IP rights holder while allowing others who are interested to acquire the right to use the patent in their own research. 44 The licensing structure is available for use by any interested party regardless of whether they are member of the GX or not. Interested parties need to accept those license terms before accessing and using the technology. However, the GX initiative has been unsuccessful to a certain extent and was not able to entirely satisfy its original expectations. Most of its members except Nike and Best buy, did not pledge any patents to the GX, and the vast majority of the posted IP according to Ghafele and O'Brien cannot be used in the creation of commercial products. The challenge to develop the GX model resides in the lack of serious intention to collaborate and share innovation with other partners.
The primary objective for members was to obtain access to knowledge spread in the pool and to build a relationship rather than developing green technology innovation. Finally, we can conclude that the three models of green patent pledges discussed above only have primary access commitments composed of a broad statement indicating the access condition for both its members and the public over the patent pledged. Secondary or non-royalty commitments have not occurred yet in the green patent pledges. 52 Patent holders in these modules have only the obligation to offer their patents on royalty free in most cases.
TOWARDS A LEGAL FRAMEWORK FOR GREEN PATENT PLEDGES
Historically, the concept of collaborative innovation is not new; a USPTO white paper in 2000 recognizes the role of patent pools in shaping both the industry and the law in the United 51 COSIA has four key environmental priority areas: tailing, water, land and greenhouse gases. 52 Pledge commitments fall into three general categories: (1) the primary commitment to license patents, either on royalty-free or FRAND terms, or not to assert patents at all (primary access commitments), (2) more detailed commitments relating to the royalty rates or other amounts that will be charged (secondary royalty commitments), and (3) States. 53 Serafino concluded in his analysis of about thirty-five patent pools across a number of industries that there is "no single reason for creating a patent pool and no single way to manage a pool." 54 Despite that fact, it is necessary to discuss the required provisions for an efficient legal framework of green patent pledges.
International treaties and national intellectual property laws do not have specific provisions for protecting or sharing green patents. Meanwhile, the intellectual property system is closely interrelated with many technologies that help in mitigating and limiting the impact of climate change; IP system makes no distinction between green or environmentally friendly and other technologies. In contrast, the global system of IP rights does not include provisions that may create legal barriers to the green patent pledges mechanism. Patent pledges models can be established in all types of innovation. However, the establishment and organization of a patent pledges system is not a simple matter. It requires an interdisciplinary coordination of scientists, legal professionals, business professionals and the industry support. The first challenge might be the governance of pledges and who should ideally manage them. No standard criteria exist for green technology; it could be an international agency, a government agency, or an independent body that receives and exploits patents pledged to the pool. Eco-Patent Commons for example are hosted by the Environmental Law Institute; Greenxchange was managed by private sector firms; COSIA created an alliance with an administration body and the WIPO Green is funded and administered by the World Intellectual Property Organization as a specialized platform.
The second challenge is related to the rules and regulations of such green mechanisms. In addition to the basic provisions dealing with the scope of the license and the rights over improvements; two main categories need special attention: the accession rules and the validity of patent pledged.
Accession rules should be based on a fair, reasonable and non-discriminatory procedure. Hence, it should be granted automatically to all who meet eligibility criteria and are engaged in making technology improvements available on similar terms with a voluntary exception for firms based in developing countries. Finally, the validity of the patents pledged remains one of the obscure points in managing a green pledge. The pledger is usually required to provide a valid patent in order to join the network. None of the three discussed models indicate whether the pledgers should keep the patent pledged in force by paying the cost of maintaining their IP right or not and the sanction in that case. The Eco-Patent Commons ground rules partially resolved this problem by requesting each member to provide a patent in force to be admitted to the EPC. 55 However, the ground rules do not impose on pledgers to continue paying the fees to maintain their IP rights. It may be unreasonable to request the pledgers to disseminate and share their patents with others while continuing to pay the patent renewal fees to the national patent office. Green pledges should include a provision to maintain the patent pledged valid to avoid only pledging negligible or nonessential green patents.
55 According to the Eco-Patents Commons Ground Rules "Any company or other patent holder can participate as a Member in the Commons, whether or not a member of the Environmental Law Institute. Membership in the Commons is contingent on a party having one or more approved pledged patent(s) in force… Payments of maintenance fees on pledged patents are in the sole discretion of the patent holder. When a pledged patent lapses or otherwise becomes unenforceable, the patent holder shall provide written notice to the Commons and the patent list will be updated. See Eco-Patent Commons Ground Rules, online: EPC < http://ecopatentcommons.org/about/rules>.
